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NELSON SLOUGH WILDLIFE AREA FLOODPLAIN HABITAT
RESTORATION DEMONSTRATION PROJECT

Submitted by:
California Department of Fish and Game

in partnership with
Jones & Stokes Associates

and with the support of
The Audubon Society, State Reclamation Board, and California Department of Water Resources

II. Executive Summary

b. Project Description and Primary BiologicaFEcological Objectives
A habitat restoration demonstration project is proposed at the Nelson Slough Wildlife Area
(Wildlife Area) adjacent to ~e lower Feather River and Surfer Bypass. The Wildlife Area is located
on previously farmed terraces formed by thick deposits of sandy hydraulic miffing debris between
the fiver levee and the main channel. A few low areas, such as sloughs, side channels, reranant
borrow pits, and floodplain scour depressions~ presently support healthy vege~’ation and provide
excellent rearing habitat for juvenile salmon and spawning and rearing habitat tbr splittail. The
extent of these habitats is limited, however, and the vegetation does not naturally regenerate or
become established in most areas because the ~erraces are too high and dry.. The frequency of
innndation is too low and the depth to the water table is too great to provide fish-rearing habitat or
allow natural establishment of vegetation. Additionally, many ot°the existing low areas do not drain
completely to the main channel. Salmon, steelhead, and splittail are stranded in large numbers after
high-water events. Excavation of topographically low benches and wetland-slough complexes is
proposed on the terraces to provide additional aquatic, wetland, and riparian habitat and to reduce
fish stranding.

The proposed project is one of four related projects proposed for the lower Feather River area. The
others are a habitat restoration demonstration project at the Bobelaine Audubon Sanctuary,, a land
acquisition project, and a Iocal watershed stewardship project. These projects will provide the
foundation for subsequent projects involving property acquisition and design, funding, permitting,
and implementation of ecosystem restoration activities.

c. Approachfrasks/Schedule
Phase 1 involves developing a design for restoring floodplain function and providing connections
betnveen ~he main Feather River charmel and off-channel water bodies, incl~ding Nelson Slough.
Tasks include preparing a baseline inventou of habitat and sedimem texture in the Wildlife Area,
analyzing inundation frequency, designing specific locations where excavation would improve
habitat, simulating flood conveyance impacts, and investigating several alternatives for economical
disposal or reuse of excavated material (including construction of a setback levee). Phase 2 consists
of completing environmental documentation, obtaining all necessary permits for the proposed
restoration activities, and preparing plans and specifications for implementation. Phase 3 would
consist of construction and monitoring. Phases I and [I of the project would take 1 year; Phase 3
would take 2 or more years.
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d. Justification for Project and Funding by CALFED
The project will explore several new aspects of habitat restoration that will serve as useful
precedents for similar projects elsewhere along the lower Feather River and other Central Valley
rivers. The project wiIl I) demonstrate the effectiveness of passive restoration of riparian and
wetland vegetation through hydrologically based site design, 2) develop quantitative techniques for
balancing restoration with flood-conveyance capacity, 3) investigate the feasibility of low-cost
options for excavation and reuse of hydraulic mining debris, 4) determine the longevity and
maintenance requirements for constructed side channels, and 5) .pave the way for more routine
permitting of future restoration projects. Fish species that would benefit from the project include
chinook salmon (all four races), Steelhead, and splittall. Threatened and endangered wildlife species
that would benefit include giant garter snake, Swalnson’s hawk, yellow-billed cuckoo, and valley
elderberry longhorn beetle (VELB). CALFED Bay-Delta Program (CALFED) funding is requested
because of the multiple ecosystem objectives of the project, CALFED’s willingness to fund desig-a
phases of projects, and because the project fits the objectives outlined in CALFED’s Ecosystem
Restoration Program Plan (ERPP) for the lower Feather River.

e. Budget Costs and Third-Party Impacts
This proposal requests funding for Phases I and II of the Nelson Slough V~ildlife ,~ea
demonstration project. The estimated total cost of Phases I and II is $256,476. Terrace excavation
will provide increased flood-conveyance capacity, to compensate for the flow-impeding effects of
vegetation. Agricultural activities will not be displaced. Restoration activities that would affect

: lands outside the levees (e.g., setback levees) would be considered only with landowner support.

f. Applicant Qualifications
The California Department of Fish and Game (DFG)and The Audubon Society (Audubon) own and
manage numerous properties along the lower Feather River floodplain in an effort to provide natural
habitat. The Reclamation Board is responsible for floodway maintenance and balancing habitat
objectives with flood conveyance requirements. Jones & Stokes Associates (JSA) has extensive
experience with ecosystem planning and restoration along rivers in the Central Valley.

g. Monitoring and Data Evaluation
Natural colonization of vegetation in excavated areas, fish use of inundated floodplain habitat, and
fish stranding will be monitored for 3-5 years following construction. The effectiveness of the
project will be based on quantitative statistical comparisons ber~veen restored areas, preproject
baseline conditions, and control sites elsewhere within the Wildlife Area.

h. Local Support/Coordination ~vith Other Programs/Compatibility with CALFED
Objectives
DFG and its partners have worked for years with other programs, including the Riparian Habitat
Joint Venture and Partners for Wildlife, to protect and enhance habitat resources on the lower
Feather River floodplain by purchasing and restoring properties. This project will enhance the
integrity of the flood control and water supply systems and be compatible with water quality
objectives.
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IV. Project Description

a. Project Description and Approach
The hydrologic characteristics and aquatic/riparian ecosystem of the lower Feather River were
greatly altered by sediment (debris) deposits from hydraulic mining and construction of large
upstream reservoirs. Debris deposits raised the bed of the lower Feather River by 10-20 feet
between Yuba City and the Sutter Bypass. Upstream reservoirs have decreased floodflows and the
rate at which the river can remove the accumulated debris. The low-flow channel has incised itself
through the debris and presently forms a "slot" bordered on bothsides by steep banks rising 15-20
feet up !o relatively flat terraces of sandy debris deposits. The depth to the water table is too great
and the fi’~quency of inundation too low to support natural regeneration of eazly succession riparian
vegetation or.provide rearing habitat for juvenile anadromous and resident fish. in addition, borrow
pits and depressions in the flat terraces become !nundated at high river stages, forming ponds that
strand large numbers of juvenile chinook salmon, steelhead, splirmiI, and other fishes when water
levels recede.

DFG and its partners propose to restore natural floodplain function to the terraces by excavating
existing and new swales and lo~v areas on terraces adjacent to the Feather River to form wetland and
riparian areas with interconnecting sloughs. The wetland-slough compiexes will add fish spawning
and rearing habitat and eliminate exigting areas of stranding in terrace depressions. New wetlands
and sloughs will be connected to the river at stages lower than those that presently provide
.connections to these areas, thereby increasing the availability of floodplain habitat and providing
escape routes to fish that now become stranded after high river stages recede. By expanding
existing low areas instead of creating new ones, the amount of earthmoving required will be
minimized. Setback levees ~vilI also be considered as a means by which to increase floodplain
habitat.

Terrace excavation and setback levees also provide much-needed flood conveyance capacity.
Conveyance capacity is critically limited along the lower Feather River, which suffered levee
failures and severe flooding as recently as 1997. Flood control and habitat restoration must be
jointly managed so that revegetation does not ~tecrease flood conveyance capacity. Flow resistance
created by increased inchannel vegetation must be offset by increased cross-sectional area.
Hydraulics models will be used to estimate the net effect of excavation and vegetative growth on
flood stage.

Because the cost of earthmoving can be prohibitive, this demonstration project will investigate the
economic and regulatory feasibility of various options for disposing of excavated material in a
manner that minimizes costs or achieves multiple benefits. Disposal options that will be evaluated
include:

¯ processing sand for sale as aggregate,
¯ reinforcing existing levees,
¯ constructing a setback levee,
¯ spreading material on agricultural fields to improve drainage.
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¯ constructing incharmel mounds parallel to flow,
¯ adding sediment to the main river channel, and
¯ filling existing scour holes in the Sutler Bypass.

The project will be an inte~al part ofa multiphased, multiyear effort to restore environmental
health to the lower Feather River ecosystem. The proposed project is one of four related projects
concurrently proposed for the lower Feather River area. The others are a habitat restoration
demonstration project at the Bobelaine Audubon Sanctuary., a land acquisition project, and a
watershed planning project.

b. Proposed Scope of Work
The project would be conducted in three phases: an inventory, and design phase, a permitting phase,
and a construction and monitoring phase. This proposal is requesting funding for only Phases I and
II.

Phase I. Inventory. and Design
The objectives of Phase I are to inventory, site conditions, develop a demonstration project plan,
evaluate flooding issues, and investigate debris-disposal options. Specific tasks for this phase
include the following, al! of which are essential and inseparable:

Task 1.1. Inventory. Preproject Habitat. Existing vegetation in the Wildlife Area, including age
class and vigor, will be mapped. Vegetation will be assessed according to habitat factors, including
elevation, groundwater table, slope, inundation, and soil .type. A baseline survey will be conducted
offish habitat use and stranding in Nelson Slough and other off-channe! water bodies. (Note: in the
event of drought, the project will proceed using 1998 sampling results as baseline data.) Test holes
wiI1 be augered and sieve analysis conducted of subsurface materials at potential excavation areas.
Mapped data will be stored, analyzed, and presented using Geographic Information Systems (GIS)
software (ARC1NFO and ARCView). Schedule: First quarter. Budget: $36,021. Deliverable:
Baseline habitat inventory report and maps.

Task 1.2. Simulate Inundation Area, Frequency, and Duration. Existing aerial topographic
coverage of the site will be obtained from the U.S. Army Corps of Engineers (ACOE) (contour
interval: 2 feet). Stage records from the gage at Nicolaus and contouring software will be used to
map existing inundation characteristics and design site topography that achieve more beneficial
combinations of inundation season, duration, and frequency. Schedule: First 2 quarters. Budget:
$10,417. Deliverable: See Task 1.6.

Task 1.3. Design Site Restoration and Monitoring Program. Terrace elevations that optimize
the inundation regime for fish rearing and regeneration of riparian vegetation will be defined.
Specific areas for excavation will be selected. A with-project contour map for cut-fill calculations
and hydraulics simulations will be prepared. The amount of new habitat created by the selected
design will be calculated. A monitoring program that compares vegetative ~owth, fish use, and fish
stranding in restored and unrestored areas will be developed. Schedule: First 2 quarters. Budget:
$19,960. Deliverables: See Task 1.6.
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Task 1.4. Simulate With-Project Flood Elevation and Channel Stability. The with-project
channel topography and roughness coefficient will be incorporated into a t~vo-dimensional, f’mite-
element hydraulics model of the lower Feather R~ver that wilI be developed for a watershed
stewardship project also being submitted for Category III fundhig. The with-project flood profile
will be calculated and compared with existing conditions. If the regional model is not developed,
normal-depth calculations will be used to estimate flood stage. With-project channel stability, based
on velocity distributions, sediment texture, and channel planform, will be evaluated. Schedule:
Third quarter. Budget: $21,842. Deliverable: See Task 1.6.

Task 1.5. Refine Debris-Disposal Options. Potential partners will be contacted for debris-
disposal options to assess level of interest, materials handling considerations, and cost. Potential
partners include ACOE, local landowners, local aggregate-mining companies, and construction
contractors. After initial contacts and option evaluation, the list will be shortened to the two or three
most viable options. Schedule: First 2 quarters. Budget: $21,377. Deliverable: See Task 1.6.

Task 1.6. Prepare Project Design Report. A report describing the project design and the results
of Tasks I-2 through I-5 will be prepared and circulated among project cooperators and specifically
designated agencies. Based on this report, DFG and CALFED will decide’,vhether to proceed with
Phase 2. Schedule: Third quarter. Budget: $I 1.343. Deliverable: Project design report.

Phase 2. Environmental Documentation and Permitting
¯ The objectives of Phase 2 are to complete environmental documentation and obtain all required
" state, local, and federal permits needed to begin construction.

Task 2.1. Prepare Revised Project Design and NEPA/CEQA and ESA documentation.
Appropriate environmental documents and biological assessments will be prepared that focus on
issues related to special-status species, habitat, noise, air qua!it).; flooding, and water quality..
Regional issues related to habitat restoration are addressed in the CALFI~D Program_marie
EnvironmentaI Impact Reporffl~nvironmental Impact Statement (FIS/EIR). Schedule: Fourth and
fifth quarters. Budget: $77,974. Deliverables: l~nvironmental documents.

Task 2.2. Obtain Permits. Local, state, and federal permits required to implement the project will
be obtained. It is expected that the critical permits will be a Section 404 Permit, a 1603 Streambed
Alteration Agreement, ESA Section 10 permits, a National Pollution Discharge Elimination System
(NPDES) permit, and possibly a conditional use permit from Sutter County.. Schedule: Fifth and
sixth quarters. Budget: $42,571. Deliverables: Applications and permits.

Task 2.3. Develop Phase 3 Scope. Designs and specifications, a detailed cost estimate, and a
schedule for construction and monitoring of the proposed restoration design will be developed and
submitted for CALFt~D ERPP or Central Valley Project Improvement Act (CVPIA) funding.
Schedule: Sixth quarter. Budget: $14,970. Deliverable: Phase 3 proposal.
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c. Location and/or Geographic Boundaries of the Project
The Wildlife Area is located on the north bank of the Feather River immediately upstream of the
Sutter Bypass and is owned and managed by DFG. A map of the site is shown in Figures 1 and 2.
The Wildlife Area occupies a terrace 500-3,800 feet wide between the levee and the io.w-flow
channel along a 3.5-mile reach of the river. State Route 99 bisects the site on a bridge and
causeway. Prior to its acquisition by DFG in 1989, portions of the area were farmed (see Figure 2).
Several specific locations within the Wildlife Area that appear favorable for reconfiguration are
labeled in Figure 2.

d. Expected Benefits
Stressors identified by CALFED that have adversely affected habitat conditions along the lower
Feather River and that would be ameliorated by this demonstration restoration project include:

¯ Hydrograph Alterations. Upstream reservoirs have decreased floodflows and the
frequency of terrace inundation.

¯ Alteration of Channel Form. This project would remove hydraulic mining debris in
selected areas to create more natural floodplain topography and inundation frequency.

¯ Prevention of Channel Meander. Hydrauiics modeling for this pro)ect will investigate
channel stability, and levee-protection issues.

¯ Isolation of Side Channels and Tributaries. This project will restore the connection of
Nelson Slough and other isolated seasonal ponds and channels with the main channel.

¯ Lack of Riparian Zone Regeneration Potential. This project would create additional low
areas suitable for natural vegetation regeneration.

Benefits of the project include increased fish spawning and rearing habitat, decreased fish stranding,
and increased area of wetland-slough complex and early succession riparian vegetation. The project
would provide benefits for spring-run and fall-run chinook salmon and steelhead from the Feather,
Yuba, and Bear River systems. Additional species that may benefit include winter-run and late fall-
run chinook salmon, steelhead, and splirtail. Preliminary, surveys of the site in early 1998 found
large numbers of juvenile chinook salmon and~splittail and a few steelhead rearing in floodplain
depressions and in Nelson Slough. Creation of additional low areas on the terraces would increase
the extent of wetlands and cottonwood-willow riparian vegetation, which would benefit waterfowl,
giant garter snakes, VELB, Swainson’s hawk and other terrestrial wildlife.

This project will provide technical information and regulatory precedents that will benefit future
restoration efforts. The project will I) demonstrate the effectiveness of passive restoration of
riparian and wetland vegetation through hydrologicalIy based site design, 2) develop quantitative
techniques for balancing restoration with flood conveyance capacity., 3) investigate the feasibility of
low-cost options tbr excavation and reuse of hydraulic mining debris, 4) determine the longevity
and maintenance requirements for constructed side channels, and 5) pave the way for more routine
permitting of future restoration projects.

7

I --008855
1-008855



I --008856
1-008856





e. Background and Ecological/Biological/Technical Justification

Need for project: existing conditions: ~e high terraces with their xeric environments along the
Feather River channel are an unnatural artifact of hydraulic mining activities over a century ago.
Tile sandy soil texture, deep water table, and low inundation frequency prevent natural
establishment of phreatophytic riparian vegetation (Stromberg et al. 1991) and eliminate floodplain
spawning and rearing habitat for fish (Sommer et al. 1997).

Comparison with other possible approaches to meet objectives: No alternative approaches have
been identified to restore floodplain function, improve fish and wildlife habitats, and reduce fish
stranding in the floodplain of the lower Feather River. Significant revegetation without excavation
or a setback levee would increase flood risk and would not be permitted.

Basis for expected benefits: No planting of vegetation is planned because vigorous natural
¢olohization has been observed in low spots on the terraces and along sloughs, and similar
recolohization is expected to occur in and adjacent to newly recontoured wetlands and slough
complexes. Cottonwood seedlings and young trees are present near all watercourses and floodplain
depressions, along with seasonal and permanent marsh plants. Observations over the past winter
indicated that juvenile fish moved from the river to the floodplain during high water to take
advantage of the low-velocity aquatic habitat with abundant cover. Making existing habitats more
accessible and adding new habitats is expected to provide more high-quality fish habitat on the
floodplain. Extensive fish stranding in floodplain depressions and in Nelson Slough, as observed
this past winter and spring, would be reduced or eliminated by simply providing an escape channel
that remains open during low to moderate flows.

ERPP objectives addressed by project: The following objectives of CALFED’s ERPP would be
addressed by the proposed project.

¯ Restore hydraulic conditions (ERPP Vo[ 1, page 27);
¯ Maintain. improve, and restore natural ,stream meander processes (ERPP Vol l. page 37);
¯ Modify channel and basin configuration to improve floodplain function (ERPP Vol l, page

45);
¯ Maintain, improve, and restore nutrients (ER_PP Vo[ I, page 63);
¯ Restore riparian habitat along rivers (ERPP Vol 1~ page 110);
¯ Ensure recovery ofsplittail (ERPP Vol 1, page 144);
¯ Restore four races of Sacramento chinook salmon (ERPP Vol 1, page 153);
¯ Ensure recovery ofsteethead (E1LPP Vol 1. page 160);
¯ Maintain and restore the distribution of resident fishes (EP, Y’P Vol 1, page 172);
¯ Assist in the recovery, of the western pond turtle and giant garter snake (ERPP Vol I, page

229), both of which are common in the lower Feather River floodplain;
¯ Assist in the recovery of the Swainson’s hawk (ERPP Vol l, page 232);
¯ Assist in the recovery of the yellow-billed cuckoo (ERPP Vol 1, page 242);
¯ Maintain healthy populations of waterfowl, upland game birds, and neotropical migratory

birds (ERPP Vol 1, pages 260, 262, and 264);
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¯ Assist in maintaining populations ofVELB (ERPP Vol 1, page 268);
¯ Increase the connection of upstream spawning habitat and rearing habitat with mainstem

rivers (ERPP Vol 1, page 280);
¯ Reestablish or reactivate geomorphoIogicai processes in artificially confined channel reaches

(ERPP Vol 1, page 284);
¯ Reduce the effect ofinvasive riparian plants (ERPP Vol 1, page 31 I); and
¯ Reduce catastrophic fires in floodplain riparian forests (ERPP Vol 1, page 334).

Relationship to CVPIA’s Anadromous Fish Restoration Program (AFRP) objectives. Tl~e
AFRP also seeks to restore spawning and rearing habitat for anadromous fish in Central Valley
rivers and decrease fish mortality resuI~ing from stranding. This project would achieve both of
those objectives. One potential restoration action for tlxis project--installing culverts under access
road crossings that presently divide Nelson Slough into isolated segments--has been recommended
by a CVPIA implementation group.

Durability. of Restoration Improvements. This project would help restore a more dynamic and
natural inundation and hydraulics regime to the Wildlife Area. Natural regim.es are intrinsically
variable; therefore, any pa~icular channel, pond, or low terrace is likely to eventually be modified
by scour and deposition during future high-flow events. However, the total area of these habitats is
expected to remain relatively constant. Experience with artificial side channels for pump intakes
along the fiver indicates that side channels with low-angle approaches to the main channel and with
complete vegetative cover upstream do not tend to fill rapidly with sediment or require frequent
excavation.

Current Status of Nelson Slough Preser~’e. DFG manages the preserve primarily for seasonal
hunting. Restoration activities have been limited by lack of funds for planning, permitting, and
implementation.

f. Monitoring and Data Evaluation
Vegetation gro~h will be monitored annually.for 5 years following construction. Vegetation type
and percent cover for randomly selected quadrants within excavated areas will be compared with
baseline conditions and with data for control sites similar to the baseline site. Fish use of newly
inundated floodplain areas and fish stranding in off-carmel waterways will be monitored using "
mark-recapture techniques with electrofishing, purse seine, or other appropriate sampling methods.
Fish numbers and density will be compared with preproject baseline data. Results will be compiled
in annual data reports.

g. Implementability
Successful implementation of this demonstration project is likely because it has support from the
landowner and neighbors, it witl address the concerns of regulatory agencies, and there are strong
prospects for low-cost construction. Restoration experiments are fully compatible with existing
land use. Audubon owns the adjoining Bobelaine preserve and is a cosponsor of this project. At
least one landowner outside the levees is reportedIy willing to explore the possibility of a setback
levee, and a related Category, III project will be developing landowner and local agency consensus
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on restoration issues all along the lower Feather River. Flood control agencies support the project
because flood conveyance capacity will be maintained or increased. One ag~egate producer
expressed interest in a private-public partnership to cost-effectively restore habitat by processing
and selling excavated material using a portable plant.

Citations

Sommer, T., R. Brown, and B. Herbold. 1997. Resilience of splirtail in the Sacramento-San
Joaquin estu~,. Transactions of the American Fisheries So~:iety 126:961-976.

Stromber~, J. C., D. T. Patten, and B. D. Richter. 1991. Flood flows and dynamics of Sonoran
riparian forests. Rivers 2(3):221-235.

V. Costs and Schedule to Implement Proposed Project

a. Budget Costs
The costs for Phases I and 1I are shown by task in Tabie I. CALFI~D Category. III funding is
requested to cover these costs, which total $256,746.

In-kind services provided by participating state agencies are not shown in Table I. These include
staff time allocated for project management, data compilation, and assistance with restoration design

..and permitting. DFG has allocated approximately $4,000 per year for this purpose. Assistance with
hydraulics analysis and permitting by State Reclamation Board staff is valued at approximately
$10,000.

Construction costs for Phase 3 will be minimal if economic reuse of the excavated material is
successfally arranged in Phases I and 1I. The most promising option for reuse is to form a punic-
private partnership with an aggregate producer and process the excavated material for sale as sand.
Altematively, state or federal flood control agencies might subsidize excavation as a means by
which to obtain material for levee constmctio~ and repairs.

b. Schedule Milestones
Phases I and II will be completed in I8 months (6 quarters). Work during the first 3 quarters will
focus on site evaluation, hydrology, restoration design, and feasibility analysis of debris-disposal
options. Work during the last 3 quarters will focus on finalizing the project design, preparing
environmental documents, and obtaining permits.

c. Third-Party Impacts
Potential flood-conveyance capacity, impacts will be thoroughly evaluated and avoided through ’
project design. A setback levee would be constmctcd only in cooperation with willing landowners.
No land use conversion would result from the project; therefore, there will be no negative impacts
on .employment and local tax revenues. Potential impacts associated with excavation and various
material disposal options (noise, traffic, water quality, etc.) be addressed and mitigated through the
environmental documentation and permitting processes.
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Table 1. Cost Estlmale for Nelson Slough Proposal
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VI. Applicant Qualifications
The proposed project team consists of DFG, the State Reclamation Board, and JSA. DFG will be
the prime contractor. SubconsuItants to ~’SA wilI include Musserter Engineering for
geomorphologic analysis and drilling and soil sampling contractors to be selected by competitive
bid.

DFG and the State Reclamation Board are state agencies charged with managing fish and wildlife
resources, analyzing flood hydrology and hydraulics, and maintaining floodways. DFG also owns
the project site. These agencies have the capability for technical analysis, logistical support, and
long-term site management, all of which will contribute to a successful project. Dale Whitmore,
Associate Biologist and manager of the Nelson Slough Wildlife Area since 1989, will serve as
DFG’s project manager.

JSA is a leading environmental and natural resources management consulting firm based in .
Sacramento, California. Team members for the Nelson Slough project were selected from several
of JSA’s management groups, including the ecosystem restoration and plang.ing, aquatic sciences,
land conservation and management, and wetland permitting groups. All of the team members have
extensive experience with hydrology, vegetation ecology, fish biology, and habitat restoration of
Central Valley rivers and streams. Team members participated in developing information for the
CVPIA and the CALFED EIS/EIR and are presently developing an ecosystem-functions model for
ACOE’s Sacramento-San Joaquin Comprehensive Study. Team members have worked for years on
salmon and steelhead habitat-related projects on Butte Creek and the Feather, Yuba, and American
Rivers. Qualifications of senior team members are given below.

Gus Yates wiil serve as JSA project manager and hydrologist. He is a hydrologist specializing in
groundwater and surface-water flow modeling and habitat hydrology. Using mathematical
modeling and graphical, statistical, and optimization methods, Mr. Yates evaluates hydrologic
constraints and opportunities for aquatic, wetland, riparian, and upland habitats. He integrates
information regarding climate, streamflow, hy.drogeology, water quality, and water requirements of
aquatic and riparian habitats to evaluate impacts of development projects on affected habitats and
design habitat restoration projects.

Mr. Yates’ recent work includes integration of technical information related to hydrology,
geomorphology, vegetation ecology, and fish biology into a conceptual and mathematical ecosystem
functions model for Central Valley rivers; an analysis of hydrologic requirements and flooding
impacts of increased riparian vegetation along Putah Creek in the Sacramento Valley; an assessment
of the probable effects of a proposed wastewater recharge project on a coastal lagoon in San Luis
Obispo County, California; evaluation of water table and soil salinity conditions for restoration of
riparian and wetland habitats along the Lake Elsinore outlet channel in Riverside County; and
simulation of the interaction between groundwater pumping, lake levels, and lacustrine habitat
around Lake Merced in San Francisco. He managed she development of the Willow Slough
Watershed Integrated Resources Management Plan in Yolo County and a groundwater management
plan for northern San Benito County and developed a computerized, searchable database of
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hydrological/biological information related to riparian habitats for the NationaI Park Service in
Phoenix, Arizona.

Mr. Yates was certified as a professional hydrogeologist by the American Institute of Hydrology in
1992. Before joining JSA, he worked for 8 years as a groundwater hydrologist with the U.S.
Geologic Survey (USOS). Mr. Yates received an M.S. in water science from the University of
California, Davis, in 1985; and a B.A. in geology from Harvard University, Cambridge,
Massachusetts, in 1979.

Warren J. Shaul will lead the analysis offish habitat and stranding. He is a fishery, biologist with
more than 15 years of experience in fish population modeling, statistical designs and applications,
impact analysis, and fishery, management. He has developed methods to assess impacts from
proposed water management changes on anadromous fishes in the Sacramento, American, Trinity,
and Salinas Rivers, and in the Sacramento-San Joaquin Delta. These methods interface with
hydrologic, water quali~, and project operations and plannkng models such as the U.S. Bureau of
Reclamation, DWR, Fischer, and Resource Management Associates models. Fie is thoroughly
familiar with the life-histo~ and environmental requirements of fishes throughout the Sacramento-
San Joaquin River system, including the Sacramento-San Joaquin Delta and San Francisco Bay, and
has an in-depth knowledge of environmental factors limiting fish abundance, distribution, and
production in the Sacramento-San Joaquin system.

Mr. Shaul has completed several biological assessments for projects potentially affecting the winter-
run chinook salmon, a state- and federally listed species. He maintains up-to-date information on
the status of all threatened and endangered fish species and is knowledgeable of the efforts by state
and federal agencies to restore species populations. Mr. Shaul has also developed methods to
mitigate adverse effects of projects.

Mr. Shaul also participates in field data collection activities involving fish and invertebrate
sampling, habitat characterization, instream flow assessment, and direct observation surveys. He
received an M.S. in fisheries from Oregon State University, Corvallis, in 1984; and a B.S. in biology
from Humboldt State University, Arcata, Calit~omia in 1972.

John Ranlett will provide terrestrial habitat expertise tbr restoration design. He is a biologist with
more than 10 years of experience in preparing wildlife habitat enhancement, restoration, and
mitigation plans and conducting wetland and wildlife surveys in California. He prepares wetland
restoration plans for compliance with Section 404 of the Clean Water Act, which integrate the needs
of waterfowl and nongame wildlife into the habitat planning process. His "design work includes
riparian and oak woodland, permanent and seasonaI emergent marsh, and vernal pool habitats. Mr.
Ranlett operates a bird-banding station at an Audubon Society sanctuary, located in a riparian forest
along the Feather River in the Sacramento Valley. This station is part of the nationwide program to
monitor avian productivity and survivorship that emphasizes long-term neotropical migrant
songbird population monitoring through mist netzing, banding, and point-coant censusing.
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Before joining JSA, Mr. Raniett was principal restoration and wildlife biologist for his own
company and senior biologist at Sugnet & Associates. He was responsible for coordinating and
conducting environmental constraints analyses, including wetland delineations in seasonal and
permanent wetlands and vernal pools; sensitive plant and wildlife surveys in annual grassland,
seasonal wetland, vernal pool, woodland, and chaparral habitats; and general biotic surveys. He
also was responsible for preparing technical reports and conceptual and detailed mitigation plans
and provided assistance with Section 404 and Fish and Game Code Sections 16(91-I603 permitting,
supervised wetland habitat construction, and conducted subsequent mitigation monitoring. Mr.
Ranlett received a B.S. in conservation biology from California State University, Sacramento,
California in 1985.

David M. Ceppos will be responsible for landowner contact and permitting elements of the project.
He is a registered professional landscape architect who specializes in preparing ecological
opportunities and constraints analyses for large, multiuse facilities and government instalIations and
is skilled in facilitating public participation in planning projects. Mr. Ceppos has managed several
large projects serving a varieLy of private- and public-sector clients. He is experienced in a variety.
of environmental assessment techniques, including analyzing remote sensing data and conducting
GIS analysis. He will also be the principal facilitator for the lower Feather River watershed
stewardship project.

Before joining JSA, Mr. Ceppos was employed as a project manager and lead planner with PRC
Environmental Management, Inc., in both its Sacramento. California and Atlanta. Georgia offices
and wa~ responsible t’or faciIitating and coordinating committee meetings for environmental policy
planning. His duties included managing the Mojave Desert Initiative for the Department of
Defense (California); facilitating public planning workshops for the U.S. Environmental Protection
Agency - Government of Mexico "Border 2CKI" Environmental Initiatives Program: managing
preparation of installation ecological field studies and cleanup investigations for the Naval
Communication Station in Stockton, California; and managing land use plarming efforts for Naval
Air Station Moffett facilities in the Sunnyvale and Mountain Vie~v, California area. He also
managed a Cost Recovery. and Enforcement SUpport team for EPA Region 4. Mr. Ceppos has also
conducted ACOE wetland delineation training seminars, prepared many landscape architectural
plans, and monitored landscape construction projects.

Ivfr. Ceppos received his B.A. in landscape architecture from the University of Florida, Gainesville,
and has 11 years of experience in environmental planning and ecological assessment, wetland
delineation, land use planning, landscape architecture, public participation and facilitation, and
project management.

Mike Harvey, of Mussetter Engineering, Inc., is an internationally recognized expert in fluvial
geomorphology. He completed a comprehensive sediment transport and channel stability analysis
of the lower Feather River for ACOE in 1997. He is presently the principal geomorphologist for the
team developing an ecosystem-functions model of Central Valley riverine and riparian habitats for
ACOE.
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VII. Compliance with standard terms and conditions
See attached Forms D[-2010 for DFG and JSA.
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PART A: ’ Cer~ticati~ Reg=oing I~ec~ment. ~usp~sio~, ~ O~ R~0~=~ Ma==s -
Pdm~ Cov~

(11 ~e prospe~ve p~ma~ ~a~c~ant ce~fies t~ ~ be~ of i~ ~w[e~ge a~ belief, ~ i~ a~ i~ pn~i~als:

(el ~e ~t ~resenUy de~ed, sus~e~ed, proposed for de0armen~ declared ineli~ible, o¢ volun~6]y exct~ed by
~ny Federal deoa~men~ or a~ency;

(hi Have no~ wi~in a ~ree-year Deriod ~reced[ng ~is proton[ been convi~ed of o~ ~d a ~vil j~ment revered
agains~ t~m for c~mmission of fr~ud ot ~ c[imi~l offense in c~nnec~ion wi~ ob~ini~, a~g~
or pefformJ~ a public [Federal, State or I~cal) tra~action or contract unde~ a public ~a~a~an; violation of
Federal or 5=ate anot~ ~a~es or commission Qf em=e=ziemenL ~eft. fo~ew, ~dbe~, falsifi~don
~es~ruc;ion of r~co~ds, ma~g false s~emen~s, or receivin~ s~olen

(c) Are not ~esen~=y ~ndic~ed for or o~he~se c~m~tty or civilly charged ~y a gove~en~i ~W (F~eral,
o¢ Io~tl with commission of any of ~e off~es enumerated in paragraph (1)[bl of ~is ~ti~tJon; a~

Have not within a three-year period ~recedino t~is ao~li~donl~ooosal ~d o~ or motep~l~
(FedetaJ, State or Io~1) tefmi~ted for oause or default,

(~1 ~ere the prospective ~dma~ pamicipan~ is unable to ce~ify to any of the sta(ements in tffis ce~ili~tion,
ptos~ective ~a~icioant shall a~ach an ex~lanatiQn to this Dro~o~al,

PART B: Certification Regarding Debarment, Suspe~slon. Inellgibi!iW ~nd Voluntary Exc~us|on *
Low~" Tier Covm’ed Tre.nsac’Jone

debarred, suspended, proposed for debarment, deolared ineligible, or voluntarily excluded from pa~iclgadon in ~is
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California D~artment of Fish a~ Game. R~.~o~o~ TT

17fll Nimbus Road. R.~neho Cnvdnv~. CA 95fl7~

Check.if there are wor~lacas on file ~t are ~t iden~ilie~ ~r~.

PART D: (~qr~ificetlqn Re~m’d+nq Oruq-F~ee W<~r~glac~ R~,qu~reme~te                                              _

~te~te IL (G~ntees ~ A+e Individuals)

(a) The grantee crucifies that. as ~ c~ndition of +~ ;rant, he o+ =~e will ~t engage in ~ unla~ul man~ac~e,

(hi If convicted of a ctimlnal drug offense resdUng f~om a vloladon ~ng d~ing the conduct of any grant a~viW,
he or she will reOo~ the conviction, in wr{ting, wi~in I0 calendar days of ~e conviction, to the grant offlc~r or

is made to s~h a central ~oln~. it s~l ;~uda ~ ~dent~l~cat~n n~ber(s} 0f each affected grant.             ~
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SIGNATURE OF AUTHORIZE~ CERTIF"(ING CFRC!AL

T~’PC.D NAME ANO TITLE

OA~E ;une 30, 1998
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U,S. De~a~nent of t,~e (n~eriot

Certifications Regaling nebarmento Sus~en.~an and

Requ~Tement~ and Lobbying

pm=p~e p~ma~ pa~cipan~ c=~fies tO ~ be~ of i= ~wfed~e a~ ~lief, ~t ~t a~ i~

~e ~t pr~endy de~ed, sus~e~e~, proposed for deba~en~ declared i~ii;ib~e, or voJuma~ly ~ed by
~ny F~eral de~a~e~ or

Have not wi~in 3 ~ree-year perio~ ;rece~in~ ~is pro0o~l ~een convicted of or ~d a ~vil j~;men= re~ed
a~a{~ ~ for c~mmis~n of fraud or a cfim~t offense ~n connec~on wi~ ob~, =~gd~ ~ ob~in,
or p~o~i~ a pubffc (Federal. S(~e or 1o~) ~ra~aC~iOn or cannot2 under s gub[[� ~a~aon; v{ol~don of

Are not ~resendy ind~c:ed f~r or o~er,~ise c~mi~l~y or civilly char~ed by a ~ove~en~l enO~ {F~e~l, S~te
~ loci} with c~mm/s~Jon of any of ~e offices enumerated {n ~ar~r~h (l](bl ~ ~is ca~fi~cn; a~

(Federal, S~te ~r fa~i} ~ermi~[ed f~r ~use or defautt.

~ere ~e grosset:We ~rlma~ ~a~c~ant is u~ble t~ ce~fy to any of ~e s~atemen~ in ~is ce~if~don, ~

~e~arred, sus;]ended, ~o~osed f~r cie~arment, declared ineligible, or voluntarily excluded from r~a.,~iclpad~ in ~is
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Jones & Stokes

~600 V Street. Sacramento. CA

C~e~k..__if t~ere are wori~laces an file r~at are net Tdentiiied here.

~te~te if, (G~ntees ~ Ate I~ividuals~

(a) ~e grantee codifies t~t, as a c:nditi~n of t~ ;rant, he ~r she wilt not engage
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S,~’~TURE OF AUTHORIZ=.D C-’-.~TIFY]NG

Albert [. Herson, President

TYP~.~ NAMP AND T~TLE

{)ATE June 30, 1998
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